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Abstract

Bipolar plates require some specific properties such as electrical conductivity, mechanical strength, chemical stabil-
ity, and low permeability for the fuel cell application. This study investigated the effects of carbon nanotube (CNT)
contents and process conditions of hot press molding on the electrical and physical properties using CNT 3~7 wt%
added graphite nano-composites in the curing temperatures range of 140~200 °C and pressure of 200~300 kg/cm’.
Bulk density, hardness and flexural strength increased with increasing CNT contents, curing pressure and temperature.
With the 7 wt% CNT added noncomposite, the electrical resistance improved by 30% and the flexural strength
increased by 25% as compared to that without CNT at the temperature of 160 °C and pressure of 300 kg/cm?. These
properties were close to the DOE reference criteria as bulk resistance of 13 mQcm and tensile strength of 515 kg/cm?,
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Fig. 1. Schematic view of the single cell assembly
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Table 1. Specification of TIMREX KS 6 graphite

Item Content Item Content
Ash 0.1% max  Crystallite height 60 nm
Typical size (D50) 3.4 um . 0.335-
Interlayer distance y
BET 20 m?/g 0.336 nm
Table 2. Specification of epoxy matrix
Flexural Tg Melting Absorptivity
strength  (with hardner)  point (85 °C, 85%RH, 100 hr)
162 MPa 113°C 75~85°C 0.16 <

Table 3. Mixing ratio of bipolar plate composite

. Carbon
Item  Graphite nanotube Epoxy Hardner  Sum
Compositi
on (Wi%) 73~77 3~7 13.8 6.2 100

A oA ALE-E 5 (graphite)> TimcalAe] F+#317d 3.4
um, H WA 20 m¥YgS ZH= TIMREX KS65 ARE3151 0™
£ Table 13} 7ok

A O] AVIAEA e 95kl AFE-E multi-wall
carbon nanotube(MWCNT)[10]5= &7 20 nm, 2] 10~50 um
W29 ILJIN NanotechA}9] #|#-& ©]-835kt). 18|11 o17]
of ARg-¥ ZE2]H ¥lRIT (matrix)= Oﬂﬁﬁ}“ of| FA] i S
A2 ARE A3 vAdE FEE ARSIl er 5A4E
Table 29} 2t}

st o FHA] A= A G AeAgt A SR
triphenyl phoshine® A% 753k st #-A0] &35t Ul
3 Al A7) @A el o)t mj ke 5] WA E flste]
ARAAE 2% 7RIt

ntolEet EHo]ES] H3E A4S Table 33 ow],
Ao A W A% ddS flste] 3o 73~77 wi%,
7] AEA 7S 918 MWCONT ~7 wit%, ol1%5A] 13.8 wt%,
B3k 6.2 wt% o]&]ell A3E53A] 9 A A E A%
7Fsk3iet.

rmlo_l

R

22 HE 9y

22.1. vpolEe} FolE Az

niol&et EHolEL Y AxFdS Fig 29 Zom,
Table 39] vl we} Al%F 3= attrition mills ©]&35t] &
A1=3hs sl

SO ollgbgol| FHA|, AsA 2 AsEIAE Wil
Gl - S 9 ollekEel] vlE]Eat A7) CNTE 718t

| Graphite powder + Bonding material with ethanol |

1l

‘ Wet mixing by attrition mill ‘

[ ome ]

i

‘ Dry mixing by attrition mill ‘

‘ Hot pressing ‘

11

‘ Characterization ‘

Fig. 2. Experimental process for bipolar plate.
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Fig. 3. Test of three point flexural strength.
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Fig. 4. Schematic of the test assembly for interfacial contact
resistance.

I e 542 AEAE AIE7]1(KYEONGDO/597051016)
AR8-51o] 37378358 (Three point bending) 02 574 3}51.0.
, AEPHS- Fig. 33 2t}

o] W elA AFze] Arjgl Al FAI2 vlE oF 16:1 4
S7F Ark Al AR AR mEA O] vkt S
AlFAE w0l 2 )l mEt S5 EE AR

3 x P(kgf) x L(cm)

ST (kgflem?) = .
2X W(cm) Xt (cm)

@

Flo

3t Al A9 % E*] S (interfacial contact resistance) =73
Fig. 40 YeRA nlse} o] AAIsIitt. vio]&et Edo]lE A
A} FREs|o] 3 o] AHFHAAM ] A &g 475 7 Ao
Davies' ®H[12]e]l ]3] milliohm meter (HP 4338A)= <F
Tejatel] AF(1A)E T2 #A) 9t 2hvyE A3kt
B BN FRE TR Rt Aoliz 2R o
2| i3 Al Alololli= it TorayAte] 7HE#H|0]HE o
= AAU[13]2 AREste] ]l oS Axdo® St
AlZIEA Aol A 2] AE5ATE A (3)=E ALtskart.

A

2T VT

AEA T (mQem?) = Tem) X V;/(E;:;n) X V) 3)

Az vlolZet ZYolES A4 A2 Fig. 58 &2 W
o= 4319 2 Micro OHM Meter(SOKEN / DAC-MR-
19)5 |31} ATE 2 Fol 4 @)= AU,

(v)
N

Specimen

Fig. 5. Schematic of the test assembly for bulk resistance.
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Fig. 6. Density of bipolar plate with different CNT content and

with different molding temperature at curing condition of 300
kgf/em?.
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Fig. 7. Shore of bipolar plate with different CNT content and
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Fig. 13. SEM image of the fractured surface bipolar plate.
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